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praecox with different mulching years. to understand the response of fine root nutrient dynamics to mulc-
hing management, and to provide a theoretical basis about reasonable development of coverage manage-
ment to achieve efficient and sustainable economic benefits. Investigation was carried out in the P. praecox
plantation with different mulching years, include long-term mulching (LM, continuous coverage for 4
years) , short-term mulching (SM, continuous coverage for 2 years) and not cover (CK), located in Caoba
Town, Yucheng District, Ya'an City. The mulching materials are rice husk (insulation layer) and rice
straw (warming layer). In mid-late of July, October 2017 and January. April 2018, s-shaped points were
selected in each sample plot. Fine root samples were collected at 0—30 cm depth and the C,N,P stoichiom-
etry characteristics of fine roots were determined. This results showed that: (1) the effects of different
mulching years on fine root C content, N content, P content, C/N ratio, C/P ratio and N/P ratio of P.
praecox were greater that of different seasons. Compared with seasons, mulching years were more impor-
tant factors for C content, N content, P content and their stoichiometric ratios. (2) Short-term mulching
could increase the nutrient contents of fine roots, while long-term mulching could reduce the nutrient con-
tents of fine roots, and mulching could affect the seasonal variation of C and N nutrient contents in fine
roots, but not P. (3) C/N, C/P and N/P ratios of the three treatments had the same seasonal variation
law. Short-term mulching reduced the average annual and each season C/N ratios in fine roots, while long-
term mulching increased the average annual and each season C/N ratios in fine roots. Mulching could re-
duce the average annual and each season C/P ratio in fine roots, but the long-term mulching’s C/P ratio
was higher than that with short-term mulching. Mulching could reduce the average annual and each season
N/P ratios in fine roots. There was no significant difference between long-term mulching and short-term
mulching in each season N/P ratios of fine roots (P >> 0.05). (4) The correlation analysis showed that the
increase of mulching years would lead to a more complex significant correlation between C, N, P and their
stoichiometric ratios. This results indicate that long-term continuous mulching can reduce the C, N and P
contents in fine roots of P. praecox, and cause the imbalance of nutrients of fine roots. The mulching
management of P. praecox plantations needs to reduce the continuous mulching time, adopt short-term
mulching management measures, and give the time for fine roots to recover, so as to achieve the goal of
sustainable management of P. praecox plantations.

Key words: Phyllostachys praecox ; mulching; fine root; carbon; nitrogen; phosphorus; stoichiometry
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Table 1 Basic physical and chemical properties

of experiment soil

8 F5 Index B Value

pH 1.6
i & K & Mass water content/(g/kg) 246. 00
ECUNEY/S i ) 361. 00
Maximum water holding capacity/(g/kg) !

A HLE Organic matter/(g/kg) 63.78
4% Total N/(g/kg) 2.30
4= Total P/(g/kg) 1.73
&4 Total K/(g/kg) 21.43
it A Avail. N/ (mg/kg) 259. 40
A% Avail. P/ (mg/kg) 89.23
HRLA Avail. K/ (mg/kg) 59. 80
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S0 A A A A T A R R Y BT AR
FTEHSHE T 0~30cm L)EH, F 20174 7 A
(E) .10 HBO K 2018 4E 1 A (&) 4 A (F))HH
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WHEZHAERZWERZER FAE.EFM4HE CN M FRUEES,EMET SM AHEESZMR C &
P&E&EEEHR L EEFRARXWZ MR TETHRE, BAZERE I (P < 0.05), KIS LM 415
W 38 AR S W /N ZAR C Fim it &K 6. 68 g/kg. (H 275 41

F 18R 0~30cm )29 .CK FE4M C &
T 2= ALY B 7E 333, 19~351. 46 g/kg =[] ; 4
Wi a5 SM 4b B AT 40 AR C it AR ARV A
338.00~366.99 g/kg Z i) ; K W 5 LM 4b 3
A C & AR fbyu I 7E 321, 24~348. 46 g/kg Z
], BEASZETT 3 M FEANMR C i KN LR E
MH:SM > CK > LM, ¢ 5l J&F 2 SM 4k #1410 A1
CHEilEST CKMLM(P < 0.05), 3 fiabs

KA 3 4R C &b By — 2, 1892

MCERERFRBEP > 0.05), Hr s
SM gh¥E#HZ: C HrE a2 h 4 MNP ERK,

CK BT 40M N & &t 2= 4k [ 7E 4. 00 ~
11.07 g/kg Z [a] ; J5 01 78 35 SM AL TR AT 4IAR N &
AT TR 7. 05~11. 45 g/kg Z [H]; K A i
LM b3 AT 4R N & 5 48 by [l 7E 3. 66 ~7. 37
g/kg Z M), BAZY 3 FALBAEAR N 5 KNG
ZBEM K SM > CK > LM, |G E F4h,SM i3
HoAlh 3 ZE T 4IAR N &3 B2 K+ LM(P < 0.05),

®2 BEMHARCNPEENNERFTENN

Table 2

Two-way ANOVA about the effect of variation from different seasons and mulching years

on C, N, and P contents in fine roots of P. praecox

Ei=R2 P ALIEES

77

A B2 7 A F
Index/(g/kg) Influence factor df SS MS
Z=45 Season(S) 3 1522.48 507. 49 27.282%*
C % 4B Mulching years(M) 2 1 823.42 911.71 49.012* *
F A X B A AFFR (SXM) 6 1.709.53 284.92 15. 317>
45 Season(S) 3 114,15 38. 05 81.323* *
N 7 % 4P Mulching years(M) 2 84.18 42.09 89.958* *
TN X B AFBR (SXM) 6 21.34 3.56 7.600" *
Z=5 Season(S) 3 3. 87 1.29 189,97
P 7 3% 42 PR Mulching years(M) 2 3.42 1.71 252. 284" *
N XE AR R (SXMD 6 1.33 0.22 32,593 %
TE: * RRZEFHREP < 0.05); x x» REFERBEP < 0.0 FH
Note: * indicates significant differences at 0. 05 level, * % indicate significant differences at 0. 01 level; The same as below
mm CK SM = LM
5001 16 2.0 aa
14 aa
—~ L a —~ =
Tcn 10 bcbbc ababab bec beEibe Ton 12 F il b b T 1.5F
=~ C v 0 g o b
im0 300 g o 10T Z 1
w2 e bed W bodey B o2 be
&F &F 8r gz ¢z z <13 1.0F cod d
E 3 0t X5 6 | cdePde g cde é 35 2 def
5 g T B K 5 fgh ©°f!
- s E R v S 05t ho feh
© 100t Z BB zl = Eh
1y 7
zZ
Z
0= s & 5 ¥ 0 = b 0.0 5 & 5 X5
'y 2 $ %@& ‘z\&@ %Qg = P /@/4\\&@ %»@@ \:’,\ 8& %@Q%
= v =) & v S
Z=7 Season Z=77 Season Z=+7 Season

CK. R i O D s SML 28 2 4R 3 s LML 2% 4 4R35 RR/NG FRERIR IR —JU R 2 57 3% (P << 0..05)

A1

A B S AL B AT AR CONLP

A EL S

R R ES

CK. Not cover ; LM. Long-term mulching (continuous coverage for 4 years); SM. Short-term mulching (continuous coverage

for 2 years); In each seasonal dynamic picture, different normal letters represent significant difference (P <Z 0. 05)

Fig. 1

Seasonal dynamics of C, N, and P contents in fine roots of P. praecox with different mulching years
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LM ZbFEAAAR N & it A M 5 CK — 30, &
BN FRREE.HEFNR N SR M SM
WA TR N & a4 RN 0. 17 g/kg, (M
FRHWN FEEZF AR EP > 0.05),

CK BT 4R P & ik 2= 19 A8 b3 [ AE 0. 26 ~
1.52 g/kg 2 [a]; /0 01 7 36 SM AL B R AT 4048 P &
AT BAE 0. 29~ 1. 75 g/kg Z 0] ; K W4 5
LM ZbFEFEAT 4R P & & AR k3 B 7E 0. 18~1. 10
g/kg ZIl, BAZEA 3 AL N S R/NCRY
KA :SM > CK > LM, frfkZ= LM A HEA0AR P
W E LT CK A1 SM AR A (P << 0. 05) , Hifth
HEY 3T P ERERY AR E (P >
0.05), 3 FpabBEANMR P £ 5 A8 b ML A — 3, Bk
BN P i A BN P F R,

2.2 AEAEBESEREEMHARC: N: PUEITFEL
YFAE

3R LEMMMRC: N: Pt ERZA
7] 2545 AN [ 7 i A B PR 38 B L 22 B A P 5% el R
BRI . AT C/N 52 235 F 3 5 4F BR 0 5%
Wi By o B 2% (P << 0. 01) 3 C/P N/P 2 ZF 45 1y 5%
M 3K ) 5 3% (P << 0.05) , &2 78 35 4T B A0 5% i 4 oy (o
FH(P << 0.01), F17 A7 5 BRI B AE X C/
N B0 35 2 T 0 % K (P << 0.01), % C/P,
N/P ¥R FEZ (P > 0.05), EZ. @5 kAs
[ 24y S IR & 58 AR g R F (E,
T C/NLC/PN/P S48 45 I, 78 w5 AF BRI &
F14) 52 i) 588 2 DR 2R T 1 3 58 B AR FH R i i/

M4 LIEH 3 M B C/N I EKAFES
9G¥ 2 B 2 /D R 4 R R AR Ak R, C/P

N/P Y53 B0 2 W /N J5 1 O R /s 1y 722 A A
CK #il LM &b 3 C/N fie KAH 8L AE F 2= 50 0 K
83.37.89.68,1ff SM kb# C/N g K H B EE %
9 A8. 70, M 35 SM A HIREAR T 41 C/N,H
C/N KT CK, BREKZSN, Hofth 3 i 22 51
BEP < 0.05)  KWIE LM Zb3 i3 @ T 4%
Z4 C/NLH C/N#HmF CK, ik & F 251
(P << 0.05);CK.SM Hl LM 43 C/P % K fH
B IAE 4 248 Bk 5 680, 28,1 165. 52 FIl 818. 36,
J I 35 SM AL BRI K 7 5 LM Ab A5 FE T C/P
PR ZEMT CK(P << 0.05),SM 4bF & &5 C/P
BT LM b, B E Bk FELZR B FH (P <
0.05), MK F 8 B W MR8 T F AT C/P L H B E
i B RG . C/P £ 40 W 3 &5 s CKL.SMFIl LM 4k 2
N/P R AE A2, 43 117, 50, 29. 40 F
27.98,SM AbFAI LM &b BE A& Z 45 N/P ¥y i 31K
F CK(P << 0.05), LM kb ¥ & F357 N/P B F
SM 4b 3, {0 2 Fhhb BEAS 2215 N/P 2 5 ¥ A B 2% (P
= 0.05),
2.3 EMHARCNPEEREITEHHEXY
T

MES~TATLLE . CK HM4MR C &5 N
SREREFEEMELRP <0.05,.C FEMPF
ENFEMP SEH LR EHMELR(P >
0.05),C/P 5 N/P 2/ ¥ IEM LR (P <
0.01);SM AbHFE AT 4048 C NP & Wi Wi 2 1Al 1y
TRBEMEXER (P > 0.05,C/P 5 N/P 2
FIEMEERP << 0.0 ;LM ALBEHEAT4R C &
HEHNEFEEREEHXLCRP <0.05,C o

x3 EMHARC:N:PURHBUENNERAESH

Table 3 Two-way ANOVA about the effect of variation from different seasons and mulching

years on C : N : P stoichiometry in fine roots of P. praecox

Jih wwE % fh i BT ¥y B
Index Influence factor df SS MS
Z15 Season(S) 3 6 023. 28 2 007.76 61,356~
C/N % 4B Mulching years(M) 2 4 418.14 2 209.07 67.507**
ZE X EHBHAF PR (SX M) 6 1 484. 46 247. 41 7.561" "
Z=15 Season(S) 3 31 626 027. 24 10 542 009. 08 4.211~
C/P 7 55 42 PR Mulching years(M) 2 124 586 880. 30 62 293 440. 15 24.883* "
F X I AFR(SXM) 6 20 236 638.53 3372 773.09 1.347
Z=15 Season(S) 3 8 901. 90 2 967. 30 5.179*
N/P 7 % AP Mulching years(M) 2 39 877.88 19 938. 94 34.800* *
A X B I AFFR(SXMD 6 2 829.56 471. 59 0.823
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R4 BMARC: N: PLZHER (THELREE)
Table 4 C: N : P stoichiometry in fine roots of P. praecox (Mean= SD)

7 35 b PR Mulching treatment Z&Y Season At C/N W b C/P WL N/P
X 7 Summer 61.06+6.01b 3 261.84+201.55b 53.4243.65b
#Z Autumn 31.76+2. 45¢ 1270.34+154. 12¢ 40.00%2. 11c
CK & 72 Winter 48. 344 3. 64c 5 680.28+487. 32a 117.5048. 21a
# 2= Spring 83.3746. 84a 4.997.80+449. 10a 59.9542.98b

F-1) Mean 56.13+4.42 3 802.57+184.22 67.72+3.14

H 7 Summer 48.70+2. 03¢ 379.91438. 691 7.8040. 491

k2 Autumn 30. 8242, 22¢ 201.34+18.06g 6.53+0.37¢g
SM £ Z= Winter 39.64+2.84d 1 165.52+108. 94c 29.404+1.21d
# 2 Spring 42.2243.03cd 651. 47453, 47de 15.43+0. 98e

S5 Mean 40.3541.94 599.56+41.11 14.79+0.73

H Z Summer 69.78+5.88b 500. 99447, 94e 7.18+0. 70f
FZ Autumn 47,3043, 66¢ 317. 74425, 781 6.4240. 34g
LM & 7% Winter 64.99+6. 34b 1 818.36+147. 96¢ 27.9841.14d
# 2 Spring 89.68+7.90a 928.08+74. 22d 10.35+0. 11e

- Mean 67.94+5.96 891.29+65. 94 12.98+0.78

T < [ — SRR 5 19 /NE R A (R 2678 P 4 ) 22 57 i 3% (P << 0. 05)

Note: Values followed by different normal letters in a column are significantly different between the two at 0. 05 level

x5 CKEMHAMRCNPEERHITELHEXSH

Table 5 Correlation analysis of C, N, and P contents and their ratios in fine roots of P. praecox treated with CK

2% Parameter C N P C/N C/P N/P
C - 0.638" 0.537 — — —0.227
N 0.638" - 0. 546 — —0.459 -
P 0.537 0. 546 — —0.486 — —
C/N - — —0. 486 — 0. 376 0.065
>/P - —0.469 — 0.376 - 0. 860" *
N/P —0.227 — - 0. 065 0.860* * —

e« BARBFMIKE(P < 0.05); % » FRMBFEMELP < 0.0D);FH

Note: * indicates significant correlation at 0. 05 level, * % indicate significant correlation at 0. 01 level; The same as below

F6 SMAEEMNHAR CNPRERHEITELMEXIH

Table 6 Correlation analysis of C, N, and P contents and their ratios in fine roots of P. praecox treated with SM

Z ¥ Parameter C N P C/N C/P N/P
C - 0.434 0.173 - - —0.273
N 0.434 — 0.573 — —0.438 -
P 0.173 0.573 — —0.538 — —
C/N - - —0.538 - 0. 380 0. 109
C/P — —0.438 — 0. 380 — 0.940* *

N/P —0.273 - - 0.109 0.940" * -




12 1

X RGBS 5 e 2 X P A A B ROl A 2 T B R B R

2259

®7 LMAEEMHERCNP SEREITERMERXSN

Table 7 Correlation analysis of C, N, and P contents and their ratios in fine roots of P. praecox treated with LM

S Parameter C N P C/N C/P N/P
C - 0.661~ 0.816* - - —0.603"
N 0.661" - 0.829" " - —0. 361 -
P 0.816* * 0.829" " —0.617" — -
C/N - - —0.617* - 0.184 0.019
Cc/p - —0. 361 0.184 - 0.985" *
N/P —0.603" - - 0.019 0.985* * —

5P ERERDFEEMIEKLERP <0.0D,N K
HPEEEWMPEEMICEKRZP <0.0D,C &
HEN/PEBEFEMMLELRP < 0.05,P Y
C/NEREFMMIELRP < 0.05.C/P Ml N/P
B E IEA R (P << 0.0D),
3 3
3.1 EHHMBEZERMTENHARCNPZIERE
HETELNEERT RN

AN RZMEA AR CONP & & HAL 2t
B EA B0 (P << 0.05),3X [z i A9 4
A SR P T T A A R 9 3% o P Al AR 20 S,
W AEBRXT CONLP & o S oAb 2 o o 34 3R 0
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